THE EMISSION OF IONS BY HEATED SALTS    285

The experiments under consideration have afforded no evi-
dence of the existence, in the positive emission from salts, of
any ions which are not charged metallic atoms, either of the
basic element of the salt or of one of the alkali metals present
as an impurity. We have seen in the previous section that
the emission of positive ions from hot salts may be greatly
increased at a constant temperature by the presence of a small
quantity of various gases under certain conditions. The
question arises as to whether the ions emitted in a dilute
gaseous atmosphere under such conditions are still metallic
atoms or whether atoms or molecules of the surrounding gas
do not now carry part of the current This question has
been answered definitely in favour of the former alternative
by some important experiments made by Davisson.1 Using
the slit method the value of M was measured for the ions
given off by aluminium phosphate in hydrogen, air, and carbon
dioxide, and by calcium sulphate in air. In each case ex-
periments were made in a good vacuum and in the gases at
various low pressures. The values of M were found to be
independent of the nature and pressure of the gas until the
pressures became so high that the collisions of the ions with
the gas molecules caused serious deviations from the condi-
tions required by the theory of the method of measurement.
The limiting pressures were roughly: 0-05 mm. for CO2,
O"I2 mm. for air, and 1*4 rnm. for hydrogen, in the case of
the Na+ ions given off by aluminium phosphate. The interfer-
ence of the gas increased with its density, as was to be ex-
pected, and there was no evidence of the existence of any other
effect of the gas on the value of M except that due to its
mechanical interference with the motion of the ions. In ac-
cordance with these principles also the effect of air in the case
of the Ca+i ons from CaSO4 was less than that observed with
the Na+ ions from aluminium phosphate, on account of the
greater mass of the calcium ions.

The curves obtained with aluminium phosphate in hydro-
gen at a pressure of about i. millimetre are shown in Fig.
33. The regularity and symmetry of these curves is strong

1Loc. cit, p. 145.   % .
